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I. Sr.M^i-

Tlii,s r i ; a ) r t has hci'ii p r e p a r e d irain t h e f urn I «;it<'r! and g.at'li 'rer! ^lat• ' , ;ti . ic<' ' r ' r i i" ' . i ' 

wil l ) till- ;'(>nor.Tl (iiiid I t l e n s att . ichi. 'd h i 'T i ' to , .-ind r c p f e s c n f •; rlii- t f ' . ; ; ! l ' s of ; 'u ^uh-

s n i l iivv'i'.si ip.ii inn fdr the pr('pf>s<'d rievc I opnt ' iu •••>)' ! ' l l ' ri'f. r.'iu-i' -̂i i r a s i '^I'lijl 

wa;,t|.' d i s p o s a l fa>-i11tY. We l)nd^>rs^and t h a t ciim.-rit i cut ,i t i vc a l m s a r c t o n^. ' 

t l;i' t rcaci i rieLliod ciiiring such s i t e devclni iment . 

The pi.iriiose of t in ' i n v e s t i g a t i o n l.s t o .seri irc and log s u b s o i l I n t(irmat i o n , t o r-, cord 

t h e .ueo|ogic:al n a t u r e , tyj^e, c o n s f s t o n c v and t h i r k n c s s c s of t h o v a r i o u s s o i l m r.il i 

a s eni-oiMU"red in tho b o r i n g s , t o pe r fo rm l a b o r a t o r y t e s t s , and t o e v . i l u a t e a l l ^̂X 

t h e d a t a i . ih ta ined . ( ; o n c l u s i o n s and recomnendat i o n s a r e p r o v i d e d r e g a r d i n g t h e 

c h a r a c t e r i s t i c s oF s o i l s e n c o u n t e r e d a t t h e b o r i n g s a s t h e y r e l a t e t o t h e f e a , s i b ! l -

i t v of t ho propos(>d s o l i d w a s t e d i s p o s a l f a c i l i t y t o a s s i s t , in t h e d e s i g n and c o n 

s t r u c t i o n of t h e s p e c i f i c p r o j e c t a t t h e l o c a t i o n d i scu-ssed h e r e i n . 

I I . S i t e Geology 

m 

f!> 

A rt'vii>w nf . ' iva i la l i j e s u r f i c i a l g e o l o g y maps r e v e a l s tli.it t h e r e f e r e n c e sit<.' i s 

ior-ated wirhiTi a f e n e r . i l f e a t u r e known a s t h e Carmi Mo-:ih(^r of tIio rciii.i 1 i t y For : ' i L ier , . 

I'IH.' uppe r , s n i l s of f hr Carmi Member c o n s i . s t lar^'.olv of riaii-t v;at or l.ike s i d iv;- -v'̂ ^ o ' 

f i n e sand .and s i 1 r , l o c a l l ' , l a m i n a t e d and <;onta in in,", t i i in br-ds o t i l . r v . In t Iu-

v i c i n i t v of I tu- ro f^ ' r ence s i t e t h e u p p e r s;inds and s i l t s a r o expor t i d in he n i ' d i - r i a i -

liy .-1 r a t l i e r romplt.'N svs t em of g l a c i a l t i l l «?hoet s formod d u r i n g . i l l " m a l e advaa( i-^ 

.Mid r e t r e a t s of flu throat p l / u l e r d u r i n g t h e C.':;rv ;iui)st .ivi- of t he Lisf iMisin \ i-r 

r.pocli. 'i'lio v a r i o u s t i l l s h e e t s a r e e x p e c t e d to he u n d o r l a i n h\- Ni. ir iv.an 1 ini."-:'.lao 

(do loini 11) . The l)evr>nian s h a l e which f o r m e r l y ex i s t an l aliove t h e l i n o s t o n e Wiis 

l a r g / ' l y o x c a v a t o d by t h e a d v a n c i n g g l a c i e r and pii.-;cd w i t h o t h e r s o i ' s brougji t I r o n 

t h . iKMtli, bu t i s o l a t e d pocket .s of t h e Devonian s h a l e nav lie encoiint t-rc'd in c e r f a i n 

depre.s;; ions or f i s s u r e s of t l ie ] i inestiino . The ; ' ,eneral s t rn t i f i Crit ion an t io Lnai. I'd 

at tlio s i l / ' i s ovit l i iH'd hojow: 

Man-Pla. eu l-'j j ] s - S u r f a c e s o i l s o v e r most of t he s i t e a r e a a r e oxp(^eted t o c o n s i s t 

of l i e t iTogoneous n a n - p l a c e d f i l l and r u b b l e of v . i r i . ' ib le d e p t h . These f i l l m a t e r i a l s 

may nor be p r e s e n t a t c e r t a i n l o c n t l o n s , and t hev riav ex te rn ' t o t i e p t h s of 15 ro i d 

f e e t a t otl i i-r h u a t i o n s . 

http://tli.it
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I I . S i t i . ' '^olejM.- (I ;i 111; i nued ") 

('rjĵ.ipji .'a'll; i lie nppir (ill mati'r i.i I s aro i-'.peci-d fo 'v- ;'.ener.i I i " iindt'il.iin 

by (iri'.-; I ,iki- pe.ii , ar̂ -.-uii'. silts. ,inv!/or saiKJv je.iri.or rl.i'.-v lo.-im "(opsiMl", 

i'eat d.'j'o iis ia rorf;er depri'.ss iona 1 .areas are e-,pi'<-i od to varv in i h i I'l.iu'ss, 

perliaps nac'iin;'. t ii I cknes;U's of sevi-ral foet .at certain IcuMtions. 

i'9ii?I._''*̂ UJ""i .Sands and Silt.s - The.sc granular water-ch^po;; i ted .soils .Tro expected to 

exist hfiu-atli the organic soils and/or fill materials. Ihe sands and silts nay 

not exist at .'ortain I'ocatiori.s since there is some evidence that s/ind was mir.cu 

at tho site in tiic 1950's, but they mav extend to depths of 15 or ?n feet at other 

locations. 

Blodget t i' L11 Sheet - TI;o published and unpublislied available data Indicati's that 

the gener-illy sof; and compressible clayey tills of the Rlodgett Moraine are not 

likely to be encountered at the reference site. 

Peer field Till Sho.'t - Beginning at depths of roughlv 15 to 20 feet, the reiativelv 

uniform clay till of the Deerfield Moraine is expected to begin. These clay tills 

uenori'.llv exhibit uneopfined compressive strength^ of roughlv 1000 pounds ni-r 

squtre toot ipsf) to rongl. 1'" 2000 psf. 

Parl^Kidsj^e Ij IJ STioei - Clayey tills wllli local sand and silt sean.^ of the V.irk 

Rid^je Moraine are expected l>eneatli tlie Deerfield tills. [he j;eiieral rangi- of 

UP' oiit iiied compressive .•-•trengtlis for the Park Kidge tills is fron roughlN- 3000 p.-;!" 

to rour.h!)- 8000 p.st. 

'ii'L'-Ji I''J _'•>'•'*•'-!" ' '""' ^ilt^y clay tills of the Tinley Moraine are reiativelv 

nil i rorii! with re.'-ard to color and texture, and unconfined compressive strengtiis 

would normal ly vary from rouglily 6000 psf to roughlv 12,000 psf. Tiie Tinley tills 

are somewh.it g.r.ivellv and slightly pl;istlc to brittle. 

V'lljL'L'̂ i'L''I1 X'-LL 'i'l''"'-̂  ~ '̂''*-' silty clay and clavey silt tills of ilie Valparaiso 

Mor.iine are gi.Mier.illy called "hard pan" since their unconfined compressive 

strengths gcni'r.illv exceed 12,000 psf-. These tills are somewhat !',ravelly, 

brittle, and known to very widely laterally. 

r> 
Niaj^ajwiii JajTiesj cnie - The " h a r d pan" of t h e V a l p a r a i s o Mora ine i s e x p e c t e d t o be 

u n d e r l a i n bv d o l o m i t e hedro<-k, g e n e r a l l y known a s N l a g a r a n l i m e s t o n e , of t h e 

S i t III i .111 Per iod . 
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A review nf the L.ike Calumet Qu.idrangle Ilydrolngir Atlar, N'o. 205 Indicates that 

the record floods oT 1934 resulted In an Inundation of roughly 60"' of the site 

tv'ward tiie south and west. Please refer to the diagram included with this repcMt'. 

It should be emphasi;;ed, however, thai changes maile since that time in channel 

conditions, waterway openings at highways and railroads, or in surface run-off 

characteristics of adjacent areas may have modified the susceptibility of portions 

of the site to such flooding. 

Th" upper fill and rubble at the site.as well as the underlying organic soils .ire 

expected to vary widely and unpredictably with regard to permeability. The wator-

dej^osited sands and silts are expected to be relatively permeable and water-bear inr. 

The clavey glacial tills below depths of about 15 to 20 feet are highly impermeable, 

although layers or seams of the more permeable sands and silts may be encountered 

in a random fashion. Tlie general direction of groundwater flow at the site is 

expected t(-' be east.(.'ard toward the Calumet River. The dolomite bedrock is an 

^ ^ iqulf<-r and i .s known to have provided potable water for low yield wells. The 

ground wati»r in the bedrock is expected to exist under an artesian pressuri^ of 

sever.;l feet of water, and ground water flow witiiln the liodrock is exfiected to '̂e 

eastward. 

IV. SoJ_l_ Cond i t ions and (.harac ter 1 s11 c.s 

Nine (9) field test borings were made for this invest i.r-.at i on at the reference site 

according to the enclosed diagram. The soil conditions encountert.-d at these borin,i~.s 

are g'-nerally compatible wit'a the geologic and recent history of the site, and sub

stantia! variations in soil conditions were encountered at the various locations 

and ('eptli.-;. Please refer to tiie boring logs included with this report for detailed 

Information comer'.-.ing visual descriptions of samples retrieved, approximate depth.s 

to strata boundaries (note intermittent sanpling), field-measured St.andard Penetra

tion Resistances, certain of the laboratory test results (penetrometer and moisture 

content), water level readings, and other pertinent subsoil Investigation data. 

In order to provide assistance in soil classification and evaluation, grain size 

•analysis test.s were coiiducted on four (4) .selected samples. Tho grain size distrl-

f"1 i)ution curves resulting from these tests are included with this report, and the 

results are summarii'.ed in tlie table below: 
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So i I Cond i t i ons and C h a r a c t e r i ^ t U-ĵ  (Cont i nucd ) 

l i o r ing Number 

Sample ?hiinher 

% Sand 

7. Silt 

% Clay 

Visual Classification 

Permeability tests using a falling head permeameter wett- conducted on four (4) s •--

pies selected from among the more cohesive tills encountered at tlie site. The 

permeability tests were conducted on composite samples remolded and recompacted i-

2 

6 

10 .7 

7 0 . 3 

1 9 . 0 

S i l t y c l a y . 
t r a c e of 
siriall g r a v e l 

S 

2 

12 

9 . 6 

8 0 . 2 

10 .2 

l i t , t r a c e 
of c l a y 

5 

11 

30 

59. 

10 

S i l t y 
t r a c e 
sma 11 

7 

6 

J 

c l a y , 
i . ^ \ 

g r a v e l 

7 

3 

^ ^ . 
f 

0 . 

F i n e 
t r 
s i 

••ICC 

I t 

The permeability test results are 

2 

4 , 5 , 6 & 

2 0 . 7 

1 3 5 . 3 

112 .2 

7 6 

2 

. 7 , 8 & 

2 2 . 0 

133.4 

109.4 

9 10 

^ 

, 1 1 , 1 2 i. 13 

1 6 . 3 

13.^.7 

1 1 9 . 3 

5 

10 ,11 

11 .'• 

1 5^ . " 

l . " 0 . -

the permeameter at natural moisture content, 

tabulated below: 

Boring Nur.\ber 

Sample Nos . 

Moisture Content, I'-. 

Wot Density, PCF 

Dry Density, PCF 

C o e f f i c i e n t of Permi^abil i t y (k) , 
CM./SEC. 

T r i a l 1 

Trial 2 

Visual Classification 

Ion exchange capacity tests were conducted on two (2) selected samples of coliesi\ 

soils. These tests were conducted by Nu-Ag, Inc., of Rochelle, Illinois. Tlieir 

reported results are sliown below: 

,-9 -8 
8 .09 X 10 

8 .52 X lO"^ 

S i l t y c l a y , 
t r a c e of 

sma l l g r a v e l 

1.30 X 10 

1.4 7 X 10~^ 

C l a v , t r a c e 
of sma l l 
g r a v e l 

1.28 X 10 

1.02 X lO"'"^ 

S i l t , t r a c e 
of c l a v {> 
smal l g r a v i ' l 

1 . U 1 V 

1 . 0 2 X 

S i I t y > 
t r a c e i 
sna I 1 

Boring Number 

Sample Number 

Exchange Capacity, me/lOOg 

Visual Classification 

6i 

. 7 

14.7 

Clay, trace of small 
gravel 

I 
11 

5.6 

Siltv clay, trace 
small gravel 
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Soil Investigation No. 75050140 

Cmic Ivisums 

ft is cnir nnderst.ind ing that consideration is IxMug given to the develojiment oH 

the reference site as -i solid waste disposal facility. Present plans call for t ...' 

const met iiin oi individual treiK-lies about 100 feet by 300 feet in plan and to i!i-;i'.'is 

of periiaps 50 or 60 feet. The excavated trendies would then be filled witli r.iunii i-

pal waste presumably placed in layers and provided with daily and final cover. 

Baseil on the soil conditions encountered at the nine (9) borings made for this 

investigation, it appears tliat the construction of trenches to the planned depllis 

will bo feasible. The highly impermeable clay tills were encountered .at deptlis 

below present grade of about 15 to 20 feel and extended downward to depths of at 

least 75 to SO feet at the deeper borings. These primarily coliesive tills consist 

of clays, silty clavs, and clayev silts: these soils are expected to provide an 

effective h.irrier to prevent pos.sible leach.ate.s from entering the ground water in 

the bedrock below or from entering ground water adjacent to the site. It shouKI he 

emphasized, however, that trench excavations of the size proposed may not encounter 

uniform clayey tills exclusively; isolated pockets or layers of sand or silt may 

he encountered in the trench walls or bottom. If such pockot,'= or lavers of the more 

pcrineable silt or sand are exposed during trench construction, they should be sea I "t; 

with relatively impc^rmeable soils or other materials. The clay tills encount crixl 

at the site which are to be excavated from the trendies are considered suitable for 

use as a seal. 

Above the clay tills, the water-deposited fine sands and silts will also requiri^ a 

clay seal where exposed in trench walls. The rubble fill, where encountered, is 

expected to vary widely In permeability characteristics, but will generally also 

require such a clay seal to prevent the horizontal migration of leachates. 

V/here clay seals are required, it Iii recommended that they be placed in layers and 

compacted to 95/', of maximum dry density as determined under the provisions of the 

American Society for Testing and Materials (ASTH) Designation D 1557. 

Since it seems that the depths of existing fill and rubble at the boring locations 

will be import.ant in the planning and feasibility studies, approximate fill depths 

(note intermittent sampling) are tabulated below. 
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Conclusions (Continued) 

Boring No. Depth of Fill 

1 20' 

2 5' 

3 15* 

4 10' 

5 10' 

6 6.5' 

7 • 10' 

8 5' 

9 • 10' 

Measurements were made during drilling and sanpling operations to det(»rmine water 

levels in the bore lioles. These preliminary readings Indicate that free ground water 

existed at relatively shallow depths below present grade, sav 2 to 5 feet. Tl-.e 

ground water v;i]I tend to flow tlirough the upper fill materials and sand and silt 

layers Into excavated trendies. During Irencli excavation it will be necessarv to 

provide drainage or to seal off flow of ground water through the imner Till and 

sand and other more iiermeable lavers encountered witliin the till. it stiould .il:-.e Iu 

emphasized that more accurate determination of the plireatic surface t'levation .it t iu-

site would require long-term observation of wells installed for that purpose. 

VI, Construction Inspection 

Reference is made to the General Conditions Section of this report for recomnicndat io;v 

concerning inspection of the soils exposed during cc^nstruc t icn. Please disregard 

the genera] conditions which refer to structural foundations. 

VI1. Proposed Improvement 

The furnished data for the proposed Improvement indicates that consideration is 

being given to the development of tlie reference site as a solid waste disposal 

facility. Other details concerning current tentative plans for the proposed project 

are presented in appropriate sections of this report. 




